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ABSTRACT (Con*wu an nw evre # neoaaary and tMEt/ by bloat nMatel ilonotectic AI-6061 alloys containing between 0 and 5.2 volume percent indium and pure indium samples were fabricated. Each sample was characterized by metallographic and analytical electron microscopy and the damping capacity and storage modulus were measured. The model proposed by L.G. Nielsen was used to calculate the damping capacity and storage modulus of the alloys using the damping capacity and storage modulus of the constituents. The damping capacity of the AI-6061-T6 ally and increased with increasing indium content. The Nielsen model gave a good first approximation of the damping capacity and storage modulus of the alloys.) Their stiffness can be increased with the use of fillers and fibers but the resultant resin matrix composites exhibit lower damping properties, with loss factors on the order of 10 2 . Attempts made to improve the damping response of the resin matrix composite by adding rubber did not result in significant improvements [1] . It was shown that synergistic effects from interactions 1 between the rubber and the resin were responsible for the lower than expected damping behavior.
In the case of metal matrix composites, work by Ray, Kinra, Rawal and Misra has shown that the damping of aluminum alloy 6061 is increased by the addition of graphite fibers [2] . However, the increase in damping was low considering the high volume fraction (0.34) of graphite. Recent work by Diehm, Wong and Van Aken has shown that the addition of a viscoelastic inclusion (indium) to pure aluminum will produce high damping materials [3], but it was uncertain whether the principal damping resulted from the matrix or the inclusion since both have high damping capacities.
In this investigation the addition of indium, an elastically soft second phase particle, to 6061 T6 aluminum, a stiff matrix, was examined in order to differentiate between inclusion and matrix damping. Additionally the model to predict the stiffness of composite materials proposed by L. G. Nielsen 
NIELSEN MODEL
The model developed by Nielsen [4) predicts the complex modulus of isotropic two phase materials with arbitrary phase geometry. It is based on a continuum mechanics composite sphere assemblage model but is semi-empirical.
The model assumes that the alloy is isotropic, strained only in the elastic range, and is phase symmetric, that is both the matrix and second phase geometries are identical at equal respective volume concentrations. Equations where V 1 and V* are the volumes of the second phase and matrix respectively.
y -eE, aeq.l
where e is the relative Young's modulus of the alloy.
where n is the relative stiffness and I is the shape function.
n ---i eq. Ey eq.3
where p is the shape factor which is dependent on the morphology of the composite.
The complex modulus of the matrix, E', and second phase, E s , is defined as follows. 
Let n -A + Bi where A -aa+bb
Now recalling equation 4
Upon substitution of equation 6 the first part of equation 4 becomes
The second part of equation
eq.8
eq.10
In order to find the square root the coordinates are changed. Combining equations 7 and 13 gives the complex shape function, 7*. The results of the DMTA testing are shown as plots of loss factor, tan6, versus the storage modulus on logarithmic axis in order to eliminate temperature and frequency measurement error from the data. As the temperature was increased from 20 0C to 100 'C the loss factor increased and the storage modulus decreased. The measurements of pure indium and the 6061 T6 alloy are shown in Fig. 4 . For the temperature range tested, the storage modulus of the 6061 T6 alloy did not vary significantly from 71 GPa while the storage modulus of the indium varied from 2 GPa at room temperature to 0.9 GPa at 100 0C. It was generally observed that the storage modulus decreased and the loss factor increased with increasing addition of indium as shown in 
